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NOTICZ: When government or other drawirgzs, speci-
fications or other data ars used for any puzrpose
other than in connection with a definitely relatad
goverrzent procurement operation, the U. S.
Governzment theredy incurs no responsibility, nor any
obligation whkatsoever; and the fact that the Govern-
mont zay have formmlated, furnished, or in any way
supplied the sald drawirgs, specifications, or otker
data 13 not to be regarded by implicatiocn or other-
wis2 as in any manner licensing the holder or any
other person or corporation, or conveying acy righta
or perzussion to manufacture, uss or sell any
patented invention that may in any way be related
thereto.

o mewmm. ma

& ——— et & et § i~ P oA S ¢




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY.
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




@ lc 4L PERT Lo Jwalidoy L,
o

W SO e
- Sours . s bt Lo
WU ) /

COORDINATING

TECHNICAL

E PERT
X
-

PAPER #1

. Az .
Bpert7p)

} ',4/(/ (;/Jré/ -
{ '\'\F /‘\ . “_______’_U_:I#__\
- = W
R

~
mmon Problems Associated With

! Implementation and Operation ; .
' of the PERT Cost System, S B
' “\ - TR e T
= ]
e,

| &PR 3V164
Special Projects Orfice

BuVeps, Departzent of Navy ...
Vashington, DC 20332

L EL VTR D)




A
TETI T -

--—.———---——_.——.-—.————.—.—.—-—-——-—-—.,———.——-_

Office of the Zecretary of Defense
Departraeat of the Army
Departraeat of the Navy
Departrnent of the Alr Force

Atomic Energy Commlssion

Bureau of the 2Zudget

Federal Aviaticn Agency

National Aerczautics and Space

Administrztion

Distributed by:

PERT Orientation and Training Center
Bolling Air Foxrce Base

Washington, D§¢ 20333

e s 8.6 pmim 2 b mermer ooh et e Pevans o tba e S >

—~—




. W AeM B W Ml T e o af TTRSLLI samndeibanb it

o AW T AW AT WA A e AR B - oy e B A A L S
N g -

This document represents the first in a serles of Technical Papery
to be prepared and published under the auspices of the PERT Coordinat-
izg Group. They are not at anytime to serve in place of or attempt to
to-date the PERT Guides; they do not represent official policy nr proce=-
duxe,
The PERT Coordinating Group Technical Papers are intended to
respond to some of the questions and problems that appear to bother
people the most and to translate these problems into opportunities, In
addition they serve to make available special material or experiences
Ifrely to be helpful to a wide selection of persons in Industry and in the
CGovernment,
The PERT Coordinating Group endorsement indicates recognition
t=at the material may fulfill this objective. A special distribution list
is mmaintained by the PERT Orientation and Training Center for this
parpose, ) ‘
The contents are public property and may be reproduced in whole |

ox in part with appropriate references to sourcs.
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P2ZFACE

Since initial efforts toward implementation
of the PERT COST System began over two years ago,
considerable experience hag been gained both in
the implementation and the operation of the system.
The PERT Orientation and Training Centér is pub-
lishing this pamphlet, a description of problems
encountered in system iImplementation and operation
at contractor locations compiled by the Special
Projects Office, Department of the Navy and indorsed
by the PERT Coordinating Group, to assist others in

both industry and govercment who face similar problems.

This document is mot a guide to implementation,
and no directive authority is implied. Rather, as
it identifies some co—on problems associated with
system iastallation and operation, it should be used

"as a supplement to existing system and implementation

guides. The contents =ay be reproduced in whole or in
part provided appropriate credit is given.
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SECTION I. KEBEY FEATURES OF THE PERT COST SYSTEM

1. What is PERT COST?

PERT COST is a planning and control technique for
development and construction projects, This technique is
designed to assist project managers in estimating, budget-
ing, and controlling the schedule and costs required to
The basic ela-

achieve tachnical performanca objectives,
ments of PERT COST include:

an orderly product definition in the foim

cf a work kreal_G. . T . vnctusl.
a list of thc wo. .- hwcx;gesl reguired to

complaix the project objectiv=s. (The
work package is the basic unit for assign-
ing schedule and cost responsibility to
first-level supervision and, as such, is
the basic foundation for the PERT COST
System.)

an acccunt code structure which establishes
number codes to identify work packages and
summary items on the work breakdown struc-
ture. The account code structure permits
the summation of schedule and cost informa-
tion by product item, responsible organiza-
tion unit, manpower skill, and time periods.

PERT networks which portray the activities
and events necessary to achieve the pro-
ject objectives, The activities are
related to specific work packages.

1 A work package is a specific job to be accomplished; i,e,,
a design, a drawing, a task, a pieca of hardware, or a
service which is within the responsibility of one operat-
ing unit in an organization and which contributes to one
item on the work breakdown structure,
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. timely and meaningful rororts for coatractor
project and functional managers and for the
cuatomar,

o corporata policy and procedures defining
system objectives and oparating instructions.

2. ¥What will PERT COST do?

PERT COST will:

. display a plan for accomplishing the project,
and identify the degree to which the various
parts of a project have been planned,

o portray the interrelationships between the
tasks to be performed.

» relate the estimated and actual costs to
specific work packages rather than to
types of effort with calendar date begin-
ning and ending points.

. provide estimates-to-complete work pack-
ages.

» relate schedule advances or schedule
slippages to specific work packages, and
enable more accurate appraisal of the
cost impact of a schedule change.

permit the timely appraisal of the cost
and schedule impact of proposed enginesr-
ing changes.

3., Wwhat *  _fits can be expected from PERT COST?

PER' COST pravides:

. & clearar definition of the work to be
parformad and the cost as3ociatad with
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spaclfic sagmants of the projoct,

« & framework for the devalormont of
accurate time and cost estimates to 1
completa the projecet,

« earlier identificaticn of Potential
cost overruns and unerruns,

« earlier identificatiocn of potential
schedule advances or zlippages,

« improved management raowledge of
current and predicted project status,
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BZCTION II, PERT COST IMPLEMENTATION PROBLZM3

Triz saection highlights tha problems associated with
the introduction and initial application of the system,
Any ornz of these problems could hampur or even defeat an
effective implemantation,

PROBLZ¥ 1: Lack of Management Support and Participation

PROBLZA 2: Fallure to Organize for PERT COST Implementa-
tion

PROBLZ¥ 3: Faulty Interpretation of PERT COST Guidance
Documents

PROBLE¥ 4: Failure to Integrate Fully Existing Systems
wWith PERT COST

PROBLEZ 5: Narrow Scope and Slow Pace of PERT COST Imple-
mentation

PROBL®™4 5: Incompatibility of Contract Items With Program
Elements
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PROBLEM l: ILACK OF MANAGEMENT SUPPORT AND PARTICIPATION

Without active line and staff management support, PERT
COST will become a mechanical raporting axarciss operatad
by a cell of specialists, Consaquently, it will be an ex-
pensive burden rather than a useful managament tool,

Symptoms That a Problem Exists:

. PERT COST information not used in manage-
ment meetings,

. PERT COST implemented and operated by an
internal organization which has little or
no project decision-making authority and
which receives only superficial support
and inputs from operating organizations,

. Internal system planning, updating, and
reporting cycles not well established and
specific responsibilities not assigned,

. Unwieldy, excessively detailed reports,

. Failure to present feedback information
to operating managers who provide basic
input data or to prepare a plan for dis-
tributing reports to those responsible
for making program decisions.

. No provision for formal or on-the-job
training at all management levels in the
effective use of the system and how it
relates to individual responsibilities,

Racommandad Action by Contractors:

. Isw. corporate policy ragarding intent
to employ PERT COST as an internal
managament tool,

-8
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. Roquira a dotailod precodural sandbook,

. Define the organizational resgonaibill-
ties of the tachniczal and adzinistrativae
managars,

. Conduct training and indoctrization
programs on a continuing baazis to assura
that not only currasnt personrel undar-
stand the system, but that new personnel
are acquainted with it.

. Employ effective management displays to
avoid overwhelming key managexrs with
excessive detail,

. Use management reports to idex=tify pro-
blem arszas and to ccmwmunicata with other
levels of management within tHe system
framework.

Reccrmended Action by Customer:

. Provide feedback and critigues of PERT
COST reports to the contractor so that
he knows these reports are being used
and are not just being filed.

. Request periodic briefings recarding
PERT COST implementation progzass and
benefits which have been realized from
the system,

. Discuss problems indicated in the re-
ports with contractor managexs respon-
sible for making program decisions,

. Define clearly the volume and dapth of
information needed to make customer
level decisions, so that the contractor
dces not think that the custcmer is

-




¥ — . - A -y IR Sy Yol ] AT peedenee -t we e = .,p;g-:i‘--;} :-‘Y:‘; i"’;'.}fc:ﬁ‘*’zr’*a’,’.‘. ‘:,‘
— = i — < - DRI I A

y ) - W ;»-‘h :- A ; & . i e B Anddem el lM,.E.l«\AVLJ'I..M?JJ.\.n.i..Jum.muM SRad w pond s d i o llikeraa .nmu.ikb':&.i_.ﬂ
(S Soman -

trying to "manage hls businaaa for him,”

. Pzjulrae contractors to provida summary
rezorts and analyass, and call for da-
tailad guprvorting data only when pro-
blems are indicated and this data is
likxely to clarify action to be taken,
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PROBLEM 2, FAILURE TO ORGANIZE FOR PERT COST IMPLZMENTATION

When the initial implementation aeffort is not well
organized with the objectiva of sarving as a project man-
ager's tool, the system will be ineffactive.

Symptoma That a Problem Exists:

. No clear assignment of the responsibility
and authority for implementation,

. Abgence of a working team, task force, or
organization for implementation,

. Lack of a specific implementation plan.

. All planning and control functions not
included in or available to the primary
implementing organization,

Implementing organization reporting below

the project manager level,

Reccmmended Action by Contractor:

. Establish an implementation task team
whose leader reports to the project
manager or to an equivalasnt level,

. Team develops an implementation plan
which is approved and monitored by
management,

. Establish clear team objectives to im-
plement PERT COST as both a raporting
and internal management tool within a
spacified time span.

-8-
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Raccrmaendad Actlon by Customer:

. Requira the contractor to ifentify ons :
pexrson with prime responsibility for
PERT COST implementation, .

. Designate a custcmer reprezzzatative
to assist the contractor in integrat-
ing customer directives and intentions,
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PROBLEM 3, PAULZY INTERPRETATION OF PERT COST GUIDANCE
DCCZAENTS

Many guidance documents describing PERT COST concepts
must be intarprztad by contractors for affactive implemen-
tation, However, too strict an interpratation can slcw the
pace of implemertation and create unnscessary burdens; too
loose an interpreztation can prevent the system from produc-
ing the desired@ rasults,

Symptems That a Problem Exists

. No inter=2l1 contractor procedures issued
because "a2l1l the problems are not solved"
(too strict interpretation) or "no need
for procedures" (tco loose),

. Extensive internal staff studies on
detailed operating problems (too strict).

. No imple=entation organization cr working
team (tco loose),

. No briefing or orientation sessions forx
the contractor management (too loose).

. Briefing sessions stressing the system

mechanics rather than the objectives and
benefits {too strict).

Recommended Action by Contractor:

. Develop a procedures document describing
how PERT COST operates in the particular
contractor environment,

— e ————

. Emphasize the operational capability and
benafits yather than the mechanical per-
fection.
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. Inatitute intarim oparating procaduras
whan major changes may ba raquirad to
achieve an optimum solution, particularly

whan major changas may consuma consideraple
time before being aeffected,

Reccmmendad Action by Custcmer:

. Approve the contractor procedure document
for ccmpliance with customer requirements,

. Designate a customer representative to
assist the contractor in interpreting
documents,

. Publish implementation gquidance documents
identifying the custcmer policy in approv-
ing contractor interpretation.

. Issue instructions to the contractor iden-
tifying what elements of the system opera-
tion the customer specifieg (e.g., reports)
and what is left to contractor discretion
(e.g., resource cocde identification).

wll-
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PROBLEM 4:; PAILURR TO INTEGRATE FULLY BEXIZFING SYSTEM3
WITH PERT COST

Even after a contractor is committed £o Anstalling
PERT COST, there is a tendency to Ilmplemant zad operata
the system in parallel with existing systems, Consequently,
PERT COST becomes expensive and has marginal valuas as a
management tool, While it is highly desira®le to inte-~
grata PERT COST with the existing systems, the integration
can be ineffective if the existing systems axz weak and
unreliable; their shortcomings will affect the timeliness
and validity of the PERT COST output.

Symptoms That a Problem Exists:

. Continued maintenance and use of red=adant
systems which PERT COST was intended 4o
replace,

. Generation of PERT COST reports by a
specialist group, while operating ma=zagers
receive other reports and data which cannot
be related to PERT COST information.

Multiplicity of data processing mecka=isms,
either manual or computer, or both,

Excessive estimates for the cost of operat-
ing PERT COST follcwing implementaticn.

Recommended Action by Contractor:

. Emphasize that top management will rot
allcw redundant systems and procedurses,

. Study all data collection systems ard
reports and identify opportunities to
intagrate, consolidate, and/or eliminate
them,
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. Train ths oporating organizations to

utilize data from PERT COST raportas,

Racommended Action by Custcmars

Have the contractor indicate how internal
data systems relate to PERT COST reports,

Consider PERT COST a normal management
tool, rot a direct cost line item,

Recognize that PERT COST is not an end
in itself but is a management tool which
embraces3 the traditional disciplines of
planning, scheduling, cost accounting,
work assignment, and responsibility
budgeting.

Audit the system operation and the rela-
tion of PERT COST reports to internal
reports,

-3~
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PROBLEM 51 NARFOW SCOPE AND SLOW PACE 07 PERT COST

IMPLEMENTATION

When PERT COST is applied to only a amall portion of
a project and at too slow a pace, management cannot realiza
full benefits and will lose interest in the system,

Symptoms That a Problem Exists: }

. Initial application to a small, isolated
part of a project or to a separate, small
contract,

. Subcontractor effort not included as an
integral part of the prime comtractor's
implementation,

. No formal plan for extending the scope of |
the application, 1

. Extensive staff studies on detziled operat-
ing problems,

. No firm schedules for producing PERT COST
output reports,

Reconmended Action by Contractor:

. Initiate a formal plan for extending the
initial application to all appropriate
project areas,

. Assign specific responsibil’ s, author-
ities, and schedules for 3) = aons to
operating problems,

. Institute interim measuras in arsas where
final solutions require major changas,

-l4-
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. Proascribe a schodule for producing,
dolivering, and acting on PERT COST
output reports,

Raccmmaendad Action by Customar:

Require the application of PERT COST
to all appropriate project areas,

. Review and approve the contractor's
schedule for full application,

. Establish and enforce a contractor/
: customer reporting cycle,

-) 8=




DT £ T ST T P R S A TR s Ty 12 Bk T2
s \». - R ‘-: - i PR " . e e ,‘.,,"‘;', Tl

NS AN e T R =3, j.
. S . - J L . " R L1 ,‘.‘
: M S - i ‘ 3 Ry MY e e )
Rrarg ol Findy. - P X} 2 2 b B0 s i b dra e S h i »‘Mllt:.hn...t‘nm{».u.&o*}&mdit‘L~¢

Lare v ia . FI L
PO .. AR = . i3 wh iy s owsny

5 N L S s St

4, ) it et oecttarari v memtett ooie vk i _«-‘3&4{

PROBLEM 6: INCOMPATIBILITY OF CONTRACT ITEMS WITH PROGRAM
ELEMENTS

When the contract items are not compatible with the
program elements as described in the work breakdown struc-
tura, the contractor must duplicate his controls and reports
to monitor performance against both frameworks, This du-
plication increases operating costs and decreases motivation
to use PERT COST effectively, since contractual obligation
is to manage by contract item,

Symptoms That a Problem Exists:

. Contract items represent level of effort
* or functional tasXks.

. Contract written on an annual basis.
. Contract in existence before PERT COST

implementation started,

Reccmmendad Action by Contractor:

. Prepare the proposal and negotiate the
contract items basad on the work break-
down structure.

. Use PERT COST in the Request for Pro-
posal stage.

Recommended Action by Custcmer:

. Issue the Request for Proposal on the
work breakdown framework,

Negotiate the ccntract items consistent
with tha work breakdown structure ele-
ments, .

. Negotiate total program (or major program
phase) contracts,

-16-
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SECTION IXII, PERT COST OPERATION PROBLEMS

This section includes the significant probloms relatad
to the continuing operation of PERT COST on a pregram, If
the issues which face the contractor and custemer during
implementation ars recognized and positive action is taken,
the chance of operational problems arising is minimized,

PROBLEM 1l: Incomplete and Loosely Defined Work Breakdown
Structure

PRCBLEM 2: 1Inadequate Work Package Pefinition

PROBLEM 3: Inappropriate Level of Detail for Project Control

PROBLEM 4: Inadequate Networking

PROBLEM 5: 1Invalid Time Estimating and Scheduling

PROBLEM 6: Invalid Cost Estimating and Budgeting

PROBLEM 7: Failure to Provide Adequate Updating Procedures

PROBLEM 8: Inappropriate Means of Processing Data

PROBLEM 9: Failure to Guide Subcontractor PERT COST Efforts
Adequately

-17-
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PROBLEM 1, INCOMPLETE AND LOJSELY DEFINED WORX B¥ZAXDIWN
STRUCTURS

The work breakdown structura is the basic element in :he
PERT COST System for portraying project objectives and inte-
grating time and cost. Unless both the custcmer and the con-
tractor participate diligently in its develogment, many other
implementation tasks, such as natworking and cost eatimating,
cannot be acccmplished effectivel

Symptoms That a Problem Exists:

. No top~level work breakdown structure
prepared by the customer.

. Identification of functionally oriented
effort rather than project end-item
definition,

. Vague definition of work packages and the
manner in which they relate to the con-
tractor’'s internal organization and respon-—
sibilities.

. No clear procedure for summarizing basic
data internally generated by the con-
tractor.

. Omission of services, documentation, and
other erd-item classifications, thereby
¥ailing to account for total program
costs.

. Lack of alignment between the project
work breakdown and the contract structures.

ecommended Action by Contractor:

. Saek custcmer definition of the projact

~18-
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in torms of a project work breakdown
structura,

+ Assure that the proposal team develop-
ing the structurz includes both technical
and management representatives.,

. Require that xzy project and funcational

managers revizw and approve the structure,

Recommendad Action by Customer:

. Provide the ccatractor with a top-level
work breakdowr structure,

. Provide written specifications for the
work breakdcwn structuring.

. Publish a proj=ct work breakdown showing
relationship ¢Z all participating agencies
and contractors.

. Assure that cortracting officers are know-
ledgeable about PERT COST and that the con-
tract work statements are aligned with the
work breakdowrn: structure,

«19-
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PROBLZM 2, INADEQUATE WORX PACKAGE DEFINITION

Unless work packages are clearly defined in specific
increments of accomplishmaent (not level of effort) and in
“manageable” sgize and duration, summarized data will be of
marginal value to management and work performance at the
operating levels cannot be measured.

Symptoms That a Problem Exists:

. Vague task descriptions of the work
to be performed.

. Difficulty in identifying a precise com-
pletion event or milestone for each total
work package.

. No clear single responsibility for the
work described in a work package.

. No clear distinction between the specific
performance work packages and those which
are level of effort, sucl: as sustaining
engineering,

. Network activities and detailed schedules
not identified with the work packages.

. Majority of the work packages extending
for the life of a contract or for more
than six months.

» Arbitrary peaks and valleys in the cost
projection,

. Lack of procedures describing how operat-
ing supervisors can make time and cost
estimates so that the schedula require-
ments and cost estimates are complementary.

«20-
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. High percentage of labor and material
coats allocatad to tha work packagas
from larga funding poola, rathaer than
estimated individually for each work

package,

Raccmmendad Action by Contractor:

. Require the project and operating organ-—
izations to define work in terms of
specific accomplishments,

. Ensure that all responsible and perform-
ing organizations involved in a work
package agree to the scope, timing, and
performance objectives,

. Prepare written procedures for work pack-
age definitior, which includes a descrip-
tion of how schedule and cost integration
is to be achieved.

. Establish a criteria for the duration and
dollar magnitude of work packages, and
review those work packages which deviate
appreciably.

Isolate the level of effort work packages,
and determine if they can be more precisely
related to performance objectives.

Assign responsibility for each work pack-
age performance to one organization.

Reccmmended Action by Customer:

. Define and review the work packages during
contract negotiation and execution.

. Require precise work package definition
in the contractor proposals.
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o Eastabllsh a criteria for the duration and
dollar magnitude of the work packages,

. Align the contract tasks consistent with .
the project work brezkdown structure, i
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PROBLEM 3, INAPPROPRIATE LEVEL OF DETAIL FOR PROJZCT CONTROL

The statament that "PERT COST requiras too much datail"
is heard frequently and raflects a wide~spraad misconcaption
about the PERT COST System. The primary cause of this atti=-
tude is that contractors tand to view PERT COST as a Govern-
ment reporting davice, rather than as an intarnal management
tool. Experience indicates that most existing contractor
management systems contain a substantial volume of detailed
data, but that this data is not developed within a common
Planning and control framework, nor is it integrated within
one system. PERT COST is simply a device for integrating
and for summarizing schedule and cost data. It requiress the
same amount of detail required by existing contractor systems
Aif the co.tractor systems are maintained at an apopropriate
level of detail for adequate project planning and control.

When selecting a level of detail, the project manager
can and must exercise his judgment and should consider fami-
diarity with the work to be performed and the time available
for planning. Too much detail will make the system appli-
cation unwieldy, slow response time, and reduce data valid-
ity. Too little detail will prevent the project manager
from tracing problems to the responsible working level
supervisor, forestall identification of schedule and cost
underruns or overruns, and create a system which is a
reporting facade,

Symptcems That a Problem Exists:

o Qutput reports not available in time to
allow managers to take effective correc-
tive action (too much detail).

o Excessive work package cost accounts, ;
requiring the operating personnal to }
allocata their time among several charge :
numbers daily or weekly (too much detail),
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. Wide variationa in ovarruns and undarruns
at the basic charga numbar lavel, with a
tendeoncy for these variances to "wash" at
tha summary laovels {toco much datail),

. Natworks which contain activities rapra-
santing long spans of effort and few intar-
dependencias (too little datail),

. Large number and variaty of rsporting and
control mechanisms feeding into PERT COST,
but which cannot be related adequately to
summarized PERT COST data (too little
detail).

. Many work packages extending over six
months, with each representing a large per-
centage of the direct project dollars (too
little detail).

Recormended Action by Contractor:

Examine thoroughly the volume, gquality,
and level of the data generated by the
current systems.

Establish policy and procedures for using
PERT COST as an internal management tool
to be integrated with the existing data
systems,

Project manager establish criteria for
selecting the appropriate level of detail,

Vary the level of detail in different
parts of the project, depending on the
magnitude, criticality, and complexity
of the project area,
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Raccmmondad Actlion by Custaners:

. Examina the levels of Zetall and the
quality of source datz being genarated
to support the summary reports,

. Set due dates for the output reports,
and follow up if repcrts are late,

. Arrive at acceptable lzvels of back-up
detail and reporting Zuring contract
negotiation.

. Establish reporting lewvels geared to the
magnitude and complexity of different
parts of the project.
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PROBLZM 4, INADEQUATE NETWORKING

Networks are a kay featura of the PERT COST Systam,
Thay are a device for portraving a project plan to assura
that all wozk is included in the plan and that the intar-
relaticz= among project tasks are identified and displayed,
Without a sound network plan, showing activities, events,
and taskx relationships, the validity of time and of cost
estimat=za is doubtful. Furthermore, the manager's ability
to obtain project control data and to make time and cost
trade-c== decisions is substantially reduced.

Symptcms That d Problem Exists:

- Wztworks unrelated to the elements of the
cxoject work breakdown structure,

. Fragmented networks for various parts of
£=e project and no overall networX plan
to tie the various supporting networks
together,

. A majority of network activities which
indicate the time intervyals between events
rather than define the work to be per-
formed.

. Satworks which contain activities repre-
senting long spans of effort and few
planned or required work interdependen-
cias.

« Mo clear rasponsibility for performing
the work described by an activity or for
reporting the completion of specific
events,

. Mo clear relationship between the detailed
schedules and natworks,

«2b-
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« Difficulty in identifying critical
patha for an entire projact.

« Project personnal rosponsibla for
performing the work have limited
knowladga of what information is con-
tained in the networks and how it is
to be used,

« No evidencz that the networks ara usged
to establish schedules or to support
cost estimates.

. Networks maintained by a cell of special-
ists with little or no input or feedback
from the operating personnel,

+« Networks terminating at the fiscal year end

instead of at tke major project accomplish-
ments. :

Recommended Action by Ceontractor:

« Use the work breakdown structure as a
basis for network develorment.

. Assign personrel responsible for network
planning and for status control directly
to the project manager whom they will
serve,

. Assure that the networking function is
well integrated with other project plan-
ning and control functions, including
cost control, budgeting, and technical
requi rements.

» Establish clear policies and procedures

ragarding the use of networks internally,
as well as for customer reporting.

-27-
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« Projact managaer review tZz datailed
networks paeriodically to zansure that
thay accurataly reflact £he program
plan and the current stazus.

Recommandad Action by Customar:

. . Prepare a program summarz network
consistent with the overzldl work break-
down structure, and reqgu3ires contractors
to generate supporting n=tworks,

. Review the contractor's zlanning and
control functions and reZated procedures
to ensure that the netwc=k responsibility
and authority among staZ= and line personnel
is delineated and is undes-stood.

. Publish written specific=tions and descrip-
tions to clearly establi=Xx the network
reguirements,

. Use tne networks and the 3ata derived from
them as a key communicatIon device with
contractors,

. Require networks which adaguately por-
tray the program plan tc De submitted
with proposals.
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PECZLEM 5. INVALID TIME ESTIMATING AND SCHEDULING

Tz2 validity of time estimates depends upon the
experiznce and concientious efforts of the estimator,
Withont clear work definition through the preparation
of a project work breakdown structure, identification of
work packages, and generation of network plans, the esti-~
mator czn not effectively apply his experience, Con-
sequently, the value of network time estimates and the
abilify to assess custcmer-directed dates and to establish
detailed schedules are limited. Subsequently generated
controi information also is of marginal use to the project
manager.

Symptce=s That a Problem Exists:

. Time estimating performed by personnel not
thoroughly familiar with, or responsible
for, the work to be performed.

. Yo relation between the internal detailed
schedules and the time data gensrated from
+Hhe networks,

. Segotiation of the major directed dates
without the benefit of a network evalua-
tion to determine the reasonableness of
these dates,

. Datailed schedules established before the
seneration of networks and time estimates
(i.e., forcing the networks to fit pre-
Qatarmined detailed schedules).

. Where three time estimates ara required,
a tendency for the majority of estimates
to represent a normal distribution (e.g.,
2-3-6).

-29-
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Racemmandad Action by Contractorad

« Projact manager assura that thae work
packagas and azgociatad natwork plans
clearly dafine work to Ma parformed
befora time eatimating begins.

. Assign the primary responsibility for
time estimating to the personnal who
will be accountable foxr work performance,

. Review the potential schedule problems
with the custcmer befors the directed
dates are fixed.

. Bvaluate the customer-directed date
plans through network analysis.

Require thorough network analysis before
establishing the internal, detailed
schedules.

Recommended Action by Customer:

. Use network analytical technigues as
one basis for establishing the directed
date requirements.

. Require three time estimates for only
those projects or portions of a project
that represent high uncertainty.

Review the contractor networks and time
estimates periodically to ensurzs that the
detailed and master schedule dates are
realistic.
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PROBLEM 6., INVALID CO3'1 ESTI¥ATING AND BUDGETING

Whan work packages represent iong-term layels of
effort, coat estimates and budgetz =zre frequently loosely
related to the gpecific work to ke performed, By counting
organization personnel and multiplying the total by an
activity elapsed time, a contractor can estimate and budget
man-hours and cost to satisfy PERT COST requirement. This
cost data, however, does not reflzc% the actual man-hours
required to perform a specific workx package. Instead, it
represents the payroll required in =ach department for
performing a type of effort over tZe precalculated elapsed
time, As long as this practice coc—=inues, PERT COST or
any other planning and control teczmique will be ineffective
as a tool for generating basic sourze data to measure cost
versus progress in achieving the project objectives,

symptoms That a Problem Exists:

. Parallel operation of PERT CI5T and an
internal company budgeting =23 cost con-
trol system,

. Difficulty in correlating t== internal
budgetary controls with the Sudget ele-
ments of the work breakdown siructure,

. Excessive "budget pools," r=orasenting a
significant percentage of tha contract
value, from which allocaticzs to project
accounts are made. .

. No provisions for additions or deletions
to the budget when scope of work changes
for a work package.

No procedure for transferrimg the budget

when work is transferred from one organiza-
tion to another within a company.

-31-
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Preczent budgot adjuatmenta to sliminate
ovezrrzas or undarruns without changses

in wzzrkx rasponsibility of work score
therzoy raducing the value of ths budget
as a performance target,

Failure to budget the material and other
direct costs at the work package level in
cases where thesa costs can ke associated
with =2 work package,

No cov=rhdad budgeting systems. (Most
overz=ad budgets are based on a negotiated
contract percentage of direct labor, with-
out ccnsideratioh of the overhead and
adoi=Istrative work content and manpower

regos —ements, )

Cost estimates which do not terminate at
speci<ic completion events for the work
pack==es,

Cos:t =stimates which terminate at the contract
ccmpletion dates with no provision for total
project estimating. (This problem is parti-
cularlyv apparent when projects extending over
severzl years are contracted for on a fiscal
year dasis,)

Term or level of effort contract for the
worx to be performed,

Long Suration work packages with cost
estimates which reflect the sustained
manpewer levels,

No provision to time~phase manpower, material,
and other diract cost estimates.,

Failure to consider the types of manpower
skills in estimating and controlling direct \
ladox, ;
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« Composlta astimating ratas which are
calculatad for a large group of paraonnal
whosa skills and salaxy lavals vary
appraciably,

Racommandad Action by Contractor:

Many of the foregoing “symptomsa" are indications that
any cost estimating, budgeting, and control system is weak.
Thesa symptoms are not only found in PERT COST installations,
but more frequently arz brought forcibly to managemant
attention when PERT COST is first introduced in an organ-
ization., Consequently, if a contractor finds a numver of
thesa symptoms in his PERT COST application, a thorough
reviaw and strengthening of the organization's cost coantrol
system are necessary.

Recommended Action by Customer:

. Assure that the procurement, project manage-
ment, and technical personnel are thoroughly
familiar with the elements of a good cost
estimating, budgeting, and control system,
as well as with the features of PERT COST.

. Issue the tontracts for life of the project
(or major project phases), stressing that
the estimating and budgeting be performed
by the cbntractor.

. Align the contract tasks with the elements
of the work breakdown structure to minimize
duplication of budgetary systems.

. Require that the contractor provide cost
estimates for prcposed project changes
and, when changes are approved, that
budgetary action be taken,




Raquiro that tha contractor maintzin
budgota for the project elemsnts without
changa for at least thrae montha, =znlesa
the changa is justifiad by a modification
‘in reaponsibllity or scope of work.

Raview the effactivaness of ovarread
budget and control systems and tre validity
of composite estimating ratas,

Require that the contractor minizize the
use of allocated pool chargas; trzt is,
large budget pools frcm which allocations
to project accounts are mada,

Assure that the cost estimating z=4 budget
data reported to the customer arsz the same
as the data used internally.




PROBLEM 7. FAILURE TO PROVIDE ADEQUATE UPDATIUG PROCEDURES

In tne planning and control of devaelopment programs,
the abilitr to handle frequant, and often significant,
changes muzZ be considered, Tha impact on program objec-
tives of a change in technical approach, & funding reduc-
tion, or 2 =mchedule slippage must be identified, evaluated,
and presenZfzd to management for action, Without formal up-
dating prcc=dures which allow rapid introduction of change
informaticm 2and ccmparison with the basic plan, any project
planning and control system will falter, Management will
lose confifemnce in the data provided by the system, and
progress o tne project will be impaired,

Symptcms TE=t a Problem Exists:

. Lat= putput reports providing historical
infczmation already known by the project
manzz=ment and with marginal predictive

valuze,

. No £=rmal updating procsdures specifically
indi=2ating when and how new data should be
introduced, the data processing cycle, and
the specific output report target dates,

. No p=ovision in the procedures for consider-
ing changes to the basic data and the
rela=3pnship of the changes to the updating
cyci= {e.q., material cost, labor, schedule,
and sctheontractor changes).

Recommende& Action by Contractor:

. Prepare formal updating procsdures which
indicate the data cutoff dates, processing
cycias, and report delivery dates, and
follow up to ensure that the dates are mat,

-35-




Raviaw all schodule and coat sourcs docu-
mants relatud to PERT COST work packagos
to ansura that thay fnclude diraction to
the first lina supervisor for providing
current changa information with minimum
administrative effort. (If the roquire-
mants at this level ars too cumberscme,
the line supervisor will not take time to
perform an effective updating.)

Assure that the PERT COST reports which
ara summarized throuch successive levels
of management are delivered promptly to
each level, (Frequently, reports will be
held for excessively long periods by lower
level supervisors before the data is sub-
mitted to higher levels., (This is particu-
larly true when the reports contain ad-
verse informaticn).

Assure that the supervisors understand that
cost estimates to ccmplete should reflect
work remaining and not merely record man-
power to be retained.

Recommended Action by Custorex:

.

Establish customer level updating procedures
to encompass the submission of revised in-
formation from all associated contractors and,
particularly, from agencies involved in the
project.

Require that the contractors prepare, review,
and approve the procedures, _

Establish report delivery dates, and follow
up when the reports are late,




PROBLEM 8, INAPPROPRIATE MEANS OF PACCEZBSING DATA

Custcmar and contractor PERT COST da&tz processing nceds
vary frcm projuct to project, depending uz~on the magnitude
of the project, the existing data proceszing capabilities,
and the availability of suitable computer mrograms, A
thorough study of data processing needs must be made for
each PERT COST installation to ensure that Tasic data can
be gathered, processed, and reported rapicly and with high
validity, The costs of various data proczssing approaches
must be examined in relation to the informztion require-
ments, In some cases, it may be more efficient to adapt
an available PERT COST computer program, while in other
cases, particularly where a project is smz21 or a contrac-
tor does not have sophisticated computer ecuipment, a manual
or semi-automated data processing approack may be preferable,
While the data processing method selected is important in
terms of the timeliness and the validity cZ information re-
ported, it must ke considered secondary to the effective
use of PERT COST as a management tool.

Syvmptoms That a Problem Exists:

. A high percentage of manual data ma=ipulation
on large and complex projects whers autcmated
techniques would assure more timely and valid
information.

. . Attempts by contractors who have a x=latively
small part of a project to use comgater tech-
nigues when manual methods could genarate
reports from basic data faster and lass ex-
pensively.

. Adjustment of source data by each kigher
level of management so that the summarized
data bears little relationship to zhe initial
gource data,
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. Substantially difforent data procasalng
mothods employed by a contractor for re-
porting tc warious custcmars on differ-
ant projectsz.

. No provisiom by the contractor to intagzate
a selected PZRT COST computar program with
other inter=al data prucessing routines
through tage-to-tape conversions or re-
placement of internal processing mechanisms,
(Without such provision, a cumbersome manu-
al transfer of data fram internal output
tapes to PZXT COST input forms is required,
thereby redz=cing the validity and the time-
liness of the PERT COST reports,)

. Efforts initiated to develop new PERT COST
computar programs without any evidance
that availa®le programs have been thoroughly
examined fcxr their applicability. '

. The misconception that "inadequate data pro-

cessing" is responsible for all shortcomings
in the PERT COST operaticn,

Reccmended Actioa by Contractor:

. Review the entire internal data processing
capabilities and current or potential
custcmer PERT COST requirements with the
objective of integrating processing machanisms
and employing a uniform PERT COST program
to serve all custcmers and projects,

. Study the available PERT COST programs to
detarmine their applicability to internal
needs befoxe starting new progrziwming or
modifying available programs,

. Prepars cos: analyses of various PERT COST
data procasiing appreachas in zelation to
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tha timelineas and validity of the output
roports,

Racommandad Action by Custcomer:

« Asasurn that a group of customer personnel
is familiar with the details of available
PERT COST programs in order to provide
guidance to the contractors,

. Coordlnate the data processing activities
and requirements with other customer
agencies to minimize the burden on the
contractor from .meeting nonuniform re-
quirements,

. Require the contractor to examine the en-
tire data processing problem thoroughly
before approving a specific approach.




PROBLZX 9. FAILURE TO GUIDE SUBCONTRACTOR PERT £O6T
EFFORTS ADEQUATELY

Subcontracting frequently accounts for a major portion
of the value of a development contract, It is imperative
that the prime contractor devote adequate attention to the
subcontracted portion of his effort, since the =ontractor's
overall project performance can be impaired by the parformance
of his subcontractors. Consequently, the prime contractor
must be assured that at least the major subcontractors are
effectively emploving PERT COST.

Symptoms That a Problem Exists:

. No customer criteria to guide a prime con-~
tractor in the application of PERT COST to
the subcontracted effort.

. No clearly written direction to the sub-
contractors specifying PERT COST require-
ments and the minimum acceptable levels
of detail.

. No provisions in the prime contractor's
policies, procedures, and PERT COST informa-
tion flow diagrams for the inclusion of
subcontractor PERT COST data.

. Task statements negotiated between prime
and subcontractors not aligned with the
project work breakdown structure,

« Strict requirements levied upon subcontractors,
with ineffective PERT COST application by the
prime contractor on his in-house effort, there-
by setting a poor example.

« Late reports to the customar from the prime
contractor caused by delays in subcontractor
reports,
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Rocommandad Action by Qontractor:

Throughout this documaent, customer actlion has been
racommended to overcome aspecific problems, In his aszc-
ciation with subcontractors, the prime contractor assumes
the role of the customer. Consequently, customer-
recommended actions for the problems discussed praviocusly
will have some direct application to the prime contractor-
subcontractor situation, Other recommendations include:

. Project managers assure that their personnel
responsible for the PERT COST operation
devote sufficient attention to guiding sub-
contractor efforts, particularly where sub-
contractor efforts are significant in terms
of project cost and schedule performance.

. Provide written direction to the subcontractors,
covering the PERT COST requirements.

. Assure that the internal PERT COST policies
and procedures allow for subcontractor
performance,

. Align the task statements and the work
breakdown structure elements in Requests
for Proposal and in subsequent negotiation
of contracts.

. Impose subcontractor PERT COST reguirements
which are consistent with those followed by
the prime contractor.

Recommended Action by Customer:

. Establish criteria for prime contractors
which can be used to assure a consistent
and orderly application of PERT COST to the
subcontractor. (This is particularly impor-
tant when one subcontractor may also serve
as a prima on arother project for the same
government customer,)

+ Periodically review the subcontractor PERT
COST afforts with the prime contractors
to assure that a sound substructure exists
to supporxt qummarizad PERT COST raports,
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